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cube root of the quotient.1 The result, that the diameters of different kinds of atoms are not the same, confirmed Dalton's conviction that equal volumes of gases do not contain equal numbers of atoms.
Now comes the important question: How did Dalton determine the relative weights of atoms?
Roscoe and Harden (Z. c., p. 28) give an extract from his laboratory note-book, dated September 6th, 1803, wherein Dalton says:
"From the composition of water and ammonia we may deduce ult. at. azot 1 to oxygen 1*42:
Ult. atom of nit. gas should therefore weigh 2'42 azot. Ult. atom of oxygen      "          "          "     1*42 oxygen.2
According to this 1 oxygen will want 1*7 nitrous.
Sulph.       .   Oxy.
Chenevix............  61 <j?    +    38^ = sulphuric A.
Then............. 61J    +    19i   should be sulphureous.
This gives ult. part, of sulphur to oxy. 3' 2:1 nearly.
Sulph.       Oxy.
Thenart............  56    +    44
56    +    22    sulphureous.
Fourcroy says.......85    +    15 = sulphureous."
On the next page of the note-book is given a table of the relative weights of the ultimate atoms of four elements and ten compounds. According to Roscoe and Harden,3 the data from which Dalton concluded that an atom of oxygen is 1"42 times heavier than an atom of nitrogen were an analysis of ammonia made by Austin,4 and an analysis of water made by.Lavoisier. Austin's analysis gave the weight of the nitrogen as four times that of the hydrogen in ammonia; Lavoisier's analysis gave the ratio of the weights of hydrogen and oxygen in water as-1: 5*66. Dalton assumed an atom of ammonia to be constituted of one atom of hydrogen and one atom of nitrogen, hence the atomic weight of nitrogen was 4, that of hydrogen being unity: he also assumed an atom of water to be constitued of single atoms of hydrogen and oxygen; hence the atomic weight of
1 New System, p. 226, note.
3 The word oxygen should evidently be azot.
8 Z. c., pp. 84, 85.    (References are given to Dal ton's note-book.)
* Published in Phil. Trans, for 1788.